Altered angiotensin-converting enzyme and its effects on the brain in a rat model of Alzheimer disease.
Alzheimer disease (AD) is a neurodegenerative disease related to aging. At present, its pathological mechanisms remain unclear. Family members of the renin-angiotensin system (RAS) play a role in neuronal plasticity, as well as formation of learning and memory. In this study, we explore the effects of altered angiotensin-converting enzyme (ACE), and investigate the possible mechanisms of perindopril, an ACE inhibitor, on brain structure and function in a rat model of AD, as well as the role that ACE plays in AD. Sixty Sprague-Dawley rats were selected and randomly divided into 3 groups: control, AD, and perindopril. Each group consisted of 20 rats, with 10 rats for determining pathology, and the remaining 10 rats for quantifying ACE activity. The rat AD model was established by stereotactically injecting amyloid beta protein (A-beta) 1-42 into the right hippocampus. Learning and memory functions were tested using the Y-type electric maze. The number and morphology of abnormal neurons were determined by haematoxylin and eosin staining. Amyloid deposition was measured by Congo red staining. Finally, ACE activity was estimated by spectrophotometry. Compared with the control group, the number of times needed to escape electrical stimuli increased (23.70 +/- 3.13, P < 0.001), the number of normal neurons in the CA1 region was reduced (density of 96.5 +/- 32.6/mm, P < 0.001), amyloid deposition was obvious, and ACE activity increased ((34.4 +/- 6.6) nmol x g(-1) x min(-1), P < 0.001) in the AD group. In the perindopril group, the number of times needed to escape electrical stimuli decreased (18.50 +/- 3.66, P < 0.001), the number of abnormal neurons increased (density of CA1 neurons was 180.8 +/- 28.5/mm, P < 0.001), amyloid deposition was reduced, and ACE activity was down-regulated ((26.2 +/- 6.2) nmol x g(-1) x min(-1), P < 0.001). ACE activity increased in the brains of AD rats. Perindopril improved learning and memory in AD rats, which correlated with decreased ACE activity and delayed AD pathogenesis.